Introduction
The shells are used to solve many problems of construction and engineering. The last decades, new materials are widely used in the design and creation of new technical structures. Such materials are for example elastomers. They can undergo large elastic deformation. That necessitates to apply a nonlinear theory for the calculation of stress and strain. The nonlinear theory of thin shells that use Kirchhoff-Love hypotheses were developed in the works of Donnell [1] , Novozhilov [2] , Sanders [3] and other researchers. For materials with nonlinear mechanical properties in view of the experimental data [4] the methods of accounting for the large deformations were developed [5, 6] . That allowed solving the specific tasks of static stretching of rubber membranes [7, 8] . In the last years the theory of shells found its development in the works of M. Amabili [9] , H. Parisch [10] , L. Zubov [11] . In addition, the model of shells and membranes under pressure of corrosive environments is developed [12] [13] [14] . The various devices comprising rubber elements are used for suppression of vibration loads. For the system described by ordinary differential equations, methods of calculation of amplitude-frequency characteristics are well developed. In this area, many different problems solved [15] [16] [17] [18] [19] [20] [21] . For large deformations of shells and membranes to calculate such characteristics are not simply [22] [23] [24] [25] [26] . This is due to not only to the difficulties of constructing solutions of nonlinear boundary value problems, but also to the fact that they can have more than one solution [27] [28] [29] [30] [31] [32] [33] [34] [35] . If the problem has several solutions, there are difficulties in the numerical solution of boundary value problems [36] [37] [38] [39] .
The elastic potential
In the nonlinear mechanics of continuous media to describe the properties of materials is used potential energy of deformation [4] [5] [6] . For an isotropic elastic material is determined as a function of the main invariants of deformation or as a function of the main elongation of the multiplicities: 1 
( , , )
For an incompressible material is required the condition of incompressibility:
On the basis of experimental research of patterns to stretching from rubber-like materials were offered different variants for elastic potential [5, 6, 11, [40] [41] [42] [43] [44] [45] [46] . It was assumed that at small strains, these potentials are transformed in Hooke's law for an incompressible material [6] . The samples of the rubber-like materials could undergo large elastic deformation. This should be taken into account in the analytical expression of the elastic potential. Therefore, for large deformations of stretching the elastic potential as a function of the main elongation of the multiplicities for different authors are characterized by varying degrees of growth [5, 8] . One of the potential, which has such properties, is the elastic potential [8]  
where  -the initial shear modulus, and n is considered as a constant of the material. This potential is a variant of Ogden potential [5] . For 2 n  the potential is converted to neo-Hookean potential [4, 8] ; for 1 n  the potential is converted to the Bartenev-Khazanovich potential [8] . The main stresses  are defined as follows:
.
The equations of motion
In a Cartesian coordinate system
,, xxx , we consider a flat membrane infinitely long in the direction 0 2
x , enshrined on two sides ( x and the normal to the middle surface denoted by . Then for the coordinates of the middle surface of are true the equations:
where 1  -the multiplicity of elongation in the direction of the arc of the meridian:
The deformation is not dependent on 0 2
x , so
Accordingly, from the condition of incompressibility is sought the multiplicity of deformation change of membrane, the thickness 31 1/   .
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Fig. 1. The flat membrane
Let us denote 1 T -the power of the internal stresses acting on a tangent to the middle surface. The force of internal stresses acting normal to the middle surface, assumed to be zero. The projections of the internal forces on the axes are calculated by formulas:
The force 1 T is determined by the elastic potential 
The equations of motion take the form 
For these equations are added the boundary conditions for 0
These conditions mean that edge of membrane 1 x  is fixedly attached and the edge 0 x  is free to move in the vertical direction.
The static solution
The statistical equilibrium equations are obtained from the equations (7) under the assumption that the inertial terms in the first two equations equal to zero:
In view of boundary conditions (8, 9) are found:
The constants
 are related by:
Thus, the surface of deformed of the membrane in a cross section n . In experimental investigations on stretching of the circular membranes of normal pressure this dependence is realized [34, 36] . T in case of static equations is constant and is independent on the coordinate s . We assume that around the position of equilibrium, which is described by the equations (7), there are small vibrations. Let us assume that the multiplicity of elongation 1  and force 1 T are constants determined from the relations (11) (12) . Then the first two equations in (7) in view of (11) (12) 
The periodic solution to these equations is searched in form of a product of two functions, one of which depends on s , the second depends on t : ( ) , ( )
Then from (1) and (8, 9), we find that the functions () Xs and () Zs must satisfy the system of equations:
and the boundary conditions
The solution of equations (14) , which satisfies these boundary conditions (15) , is represented as: 
The solution of equations (14), which satisfies the conditions (15) , is represented as: 2  2  2  2  1  2  1  2  2  1  2  1 sin cos sin cos 0 
Conclusion
The mathematical models of linear and nonlinear vibrations of membranes can provide not only a quantitative difference in the decisions, but also the qualitative. For small oscillations around the static equilibrium position to determine the eigenfrequencies the linearized solutions can be used. The numerical solutions of nonlinear equations can be constructed efficiently using mesh methods using parallel computing technology.
